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DETAILED ACTION 
Claim Objections 

1. Claim 1 1 is objected to because of the following informalities: "the second 
portion" lacks proper antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-3, 5-8, 10-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
WO 01/29444, see US 6,966,761 to Roke et al for citations. Roke et al teach a 
reciprocating compressor driven by a linear motor comprising a shell 30, within which 
are mounted: a reference assembly formed by a motor and a cylinder 8; a resonant 
assembly formed by a piston 1 1 reciprocating inside the cylinder, and by an actuating 
means 7 operatively coupling the piston 1 1 to the motor; and two spring means 13, 15 
mounted to the resonant assembly and to the reference assembly and which are elastically 
and axially deformed in the displacement direction of the piston, characterized in that it 
comprises a mounting element 25 coupling an end of one spring means 13 to an end of 
the other spring means 15; and a coupling element 124 which has an end mounted to the 
piston 1 1 and an opposite end mounted to the mounting element 25, said mounting 
element carrying the ends of the two spring means 13, 15 coupled thereto and being 
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axially displaced together with the piston 1 1 and displaced freely and transversally to the 
displacement direction of the piston, said coupling element being constructed to transmit 
the axial forces between the piston and the mounting element and to minimize the 
application of radial forces to the piston (col. 3, lines 59+); characterized in that the 
coupling element is in the form of an elongated and relatively flexible rod 124; 
characterized in that the coupling element presents its ends respectively affixed to the 
mounting element and to the piston; 

characterized in that the mounting element comprises a first annular portion (upper 
portion of 25 containing 124) coupling an adjacent end of one of the two spring means, 
and a second portion (bottom of 25) coupling an adjacent end of the other spring means, 
said first and second portions being axially spaced and affixed to each other and disposed 
on axially opposite sides of the resonant assembly, and part of the resonant assembly 
being disposed through said second portion; characterized in that the coupling element 7 
is mounted to the second portion of the mounting element; and in which the piston 
presents a top portion and a tubular portion, characterized in that the coupling element 
124 has part of its extension disposed within the body portion of the piston, having an 
end mounted to the top portion of the piston; characterized in that the actuating means 
carries an annular disc 7, against which is coupled the piston; characterized in that the 
second portion comprises a disc which couples, from an external face and coaxially to the 
axis of the piston, the coupling element; characterized in that the second portion (bottom 
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of 25) presents an elevated annular peripheral edge, which defines, from a lower face, a 
housing for an adjacent end of a spring means 13. 

4. Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by FR 
743,398. FR '398 teaches a reciprocating compressor driven by a linear motor 
comprising a shell 1, within which are mounted: a reference assembly formed by a motor 
and a cylinder; a resonant assembly formed by a piston 1 1 reciprocating inside the 
cylinder, and by an actuating means 10 operatively coupling the piston to the motor; and 
two spring means 9 mounted to the resonant assembly and to the reference assembly and 
which are elastically and axially deformed in the displacement direction of the piston, 
characterized in that it comprises a mounting element 10 coupling an end of one spring 
means 9 to an end of the other spring means 9; and a coupling element 12 which has an 
end mounted to the piston and an opposite end mounted to the mounting element 10, said 
mounting element carrying the ends of the two spring means coupled thereto and being 
axially displaced together with the piston and displaced freely and transversally to the 
displacement direction of the piston ,said coupling element being constructed to transmit 
the axial forces between the piston and the mounting element and to minimize the 
application of radial forces to the piston; characterized in that the coupling element is in 
the form of an elongated and relatively flexible rod; characterized in that the coupling 
element presents its ends respectively affixed to the mounting element and to the piston; 
characterized in that the coupling element presents its ends respectively articulated to the 
mounting element and to the piston; characterized in that the coupling element has its 
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ends connected through a balljoint to the parts defined by the piston and the mounting 
element. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 2-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
01/29444, see US 6,966,761 to Roke et al for citations, applied above, and further in view 
of JP 2001-123949. Roke et al teach various aspects of the claimed invention including a 
flexible rod 124 but do not teach the use of articulated ball joints at the ends. JP '949 
teaches a linear compressor with piston 5 and linear motor with an actuating 
means/annular disk 21. The ends of the flexible rod 25 are taught as having ball joints 
(see Fig. 3) as equivalent to the other types of articulated joints and enhance correction of 
the inclination of the piston with respect to the cylinder, thus reducing loss and improving 
efficiency and reliability. It would have been obvious to one of ordinary skill in the art to 
employ articulated ends at the rods, including ball joints, as taught by JP '949, in order to 
enhance correction of the inclination of the piston with respect to the cylinder, thus 
reducing loss and improving efficiency and reliability. 
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7. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over any of 
the rejections applying WO 01/29444, see US 6,966,761 to Roke et al for citations, as 
applied above, and further in view of Song et al (6,174,141). Roke et al teach various 
aspects of the claimed invention but do not teach the that the first and second portions of 
the mounting element are affixed to each other through rigid elements, which are 
angularly spaced to each other and mounted, with a radial gap, through the actuating 
means. Song et al (see Fig. 9) teach an analogous reciprocating compressor driven by a 
linear motor comprising a shell, within which are mounted: a reference assembly formed 
by a motor and a cylinder; a resonant assembly formed by a piston P reciprocating inside 
the cylinder, and by an actuating means 8 operatively coupling the piston to the motor; 
and two spring means 23 1, 232 mounted to the resonant assembly and to the reference 
assembly and which are elastically and axially deformed in the displacement direction of 
the piston, characterized in that it comprises a mounting element coupling an end of one 
spring means 23 1 to an end of the other spring means 232; said mounting element 
carrying the ends of the two spring means 231, 232 coupled thereto and being axially 
displaced together with the piston and displaced freely and transversally to the 
displacement direction of the piston, characterized in that the mounting element 19b, 212 
comprises a first annular portion 8 coupling an adjacent end of one of the two spring 
means 232, and a second portion 212 coupling an adjacent end of the other spring means 
231, said first and second portions being axially spaced and affixed to each other and 
disposed on axially opposite sides of the resonant assembly, and part of the resonant 



Application/Control Number: 10/506,649 Page 7 

Art Unit: 3746 

assembly being disposed through said second portion; characterized in that the first and 
second portions of the mounting element are affixed to each other through rigid elements 
(screws in 213), which are angularly spaced to each other and mounted, with a radial gap, 
through the actuating means; characterized in that the actuating means carries an annular 
disc 19b, against which is coupled the piston; characterized in that the second portion 
comprises a disc; characterized in that the second portion presents an elevated annular 
peripheral edge, which defines, from a lower face, a housing for an adjacent end of a 
spring means. It would have been obvious to one of ordinary skill in the art to employ a 
plurality of disks for the mounting element of Roke et al, as taught by Song et al, in order 
to facilitate an equivalent connection that prevents noise due to friction. 
8. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being obvious over Tojo et al 
(6,231,310) in view of any of WO 01/29444, see US 6,966,761 to Roke et al for citations, 
Beale et al (5,525,845) and/or JP 2001-123949. Tojo et al (see Fig. 9) teach a 
reciprocating compressor driven by a linear motor comprising a shell 1, within which are 
mounted: a reference assembly formed by a motor and a cylinder 4; a resonant assembly 
formed by a piston 6 reciprocating inside the cylinder, and by an actuating means 8 
operatively coupling the piston to the motor; and two spring means 9, 1 1 mounted to the 
resonant assembly and to the reference assembly and which are elastically and axially 
deformed in the displacement direction of the piston, characterized in that it comprises a 
mounting element 9 coupling an end of one spring means to an end of the other spring 
means; and a coupling element (radially between 26) which has an end mounted to the 
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piston 6 and an opposite end mounted to the mounting element 9, said mounting element 
carrying the ends of the two spring means 11,9 coupled thereto and being axially 
displaced together with the piston and displaced freely and transversal ly to the 
displacement direction of the piston. Tojo et al do not teach the use of an elongated rod 9 
is flexible and to minimizes the application of radial forces to the piston nor the use of 
articulated ball joints at the ends. Roke et al teach making the elongated rod flexible (col. 
3, lines 59+). Beale et al teach making the elongated rod 15 flexible with articulated 
joints to center the piston and reduce wear (see abstract). JP ' 949 teaches a linear 
compressor with piston 5 and linear motor with an actuating means/annular disk 21 . The 
ends of the flexible rod 25 are taught as having ball joints (see Fig. 3) as equivalent to the 
other types of articulated joints and enhance correction of the inclination of the piston 
with respect to the cylinder, thus reducing loss and improving efficiency and reliability. 
It would have been obvious to one of ordinary skill in the art to employ a flexible rod 
with articulated ends at the rods, including ball joints, as taught by any of Roke et al, 
Beale et al and/or JP '949, in order to enhance correction of the inclination of the piston 
with respect to the cylinder, thus reducing loss and improving efficiency and reliability 
and/or to center the piston and reduce wear. 

9. Claims 6-12 are rejected under 35 U.S.C. 103(a) as being obvious over Tojo et al 
(6,231,310) in view of any of WO 01/29444, see US 6,966,761 to Roke et al for citations, 
Beale et al (5,525,845) and/or JP 2001-123949, as applied above, and further in view of 
Song et al (6,174,141). Tojo et al teach various aspects of the claimed invention but do 
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not teach the details of the claimed mounting element. Song et al (see Fig. 9) teach an 
analogous reciprocating compressor driven by a linear motor comprising a shell, within 
which are mounted: a reference assembly formed by a motor and a cylinder; a resonant 
assembly formed by a piston P reciprocating inside the cylinder, and by an actuating 
means 8 operatively coupling the piston to the motor; and two spring means 231, 232 
mounted to the resonant assembly and to the reference assembly and which are elastically 
and axially deformed in the displacement direction of the piston, characterized in that it 
comprises a mounting element coupling an end of one spring means 23 1 to an end of the 
other spring means 232; said mounting element carrying the ends of the two spring means 
231, 232 coupled thereto and being axially displaced together with the piston and 
displaced freely and transversally to the displacement direction of the piston, 
characterized in that the mounting element 19b, 212 comprises a first annular portion 8 
coupling an adjacent end of one of the two spring means 232, and a second portion 212 
coupling an adjacent end of the other spring means 23 1, said first and second portions 
being axially spaced and affixed to each other and disposed on axially opposite sides of 
the resonant assembly, and part of the resonant assembly being disposed through said 
second portion; characterized in that the first and second portions of the mounting 
element are affixed to each other through rigid elements (screws in 213), which are 
angularly spaced to each other and mounted, with a radial gap, through the actuating 
means; characterized in that the actuating means carries an annular disc 19b, against 
which is coupled the piston; characterized in that the second portion comprises a disc; 
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characterized in that the second portion presents an elevated annular peripheral edge, 
which defines, from a lower face, a housing for an adjacent end of a spring means. It 
would have been obvious to one of ordinary skill in the art to employ the mounting 
element, annular disc/actuating means, rigid elements, etc as taught by Song et al, in 
place of the integral mounting element using by Tojo et al, as an equivalent connection 
that prevents noise due to friction. 
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